Conclusions: Hypertensive patients incur substantial direct and indirect costs. High rates of catastrophic costs illustrate the urgency of improving financial risk protection for these patients and strengthening primary care to ensure affordability of hypertension care.
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| BACKGROUND
The goal of universal health coverage (UHC) is to ensure that everyone has access to quality health care services they need without the risk of financial hardship. 1, 2 Financial protection against the cost of illness is therefore a key policy objective of UHC. 3 The double burden of communicable and noncommunicable diseases (NCDs) in many low-and middle-income countries (LMICs) places an additional burden on the already constrained health resources and is a threat to the attainment of UHC goals. [4] [5] [6] [7] Kenya is committed towards attaining UHC by 2022. 8 The Kenyan health sector is funded by different sources 9 including; the government, out-of-pocket payments (OOP) and donors. [10] [11] [12] [13] [14] The high level of OOP payments increases the risk of catastrophic health expenditure where households spend a large proportion of their budget on health care, which consequently have negative implications on living standards as they forego other goods and services. 15 The incidence of catastrophic health care expenditure (at the 40% of annual non-food expenditure threshold) related to direct health care payments to providers in Kenya is estimated to be 4.52%. 16 In addition, it has been shown that households with a member with an NCD are two times more likely to incur catastrophic health expenditure compared with households where no member has an NCD. 16 A minority of individuals (19%) in Kenya have health insurance coverage, 17 and almost all employees in the formal sector, which is less than one-fifth of those employed, are covered through the National Hospital Insurance Fund (NHIF). 18, 19 Several studies done in Kenya have identified a high prevalence of hypertension (ranging from 12.3% to 50.1%). 6, 20, 21 Examining the costs incurred by patients to access hypertension care is necessary as evidence suggests they are a barrier to access. 22, 23 Knowledge of such costs is limited in Kenya. The objective of this study was to determine the costs associated with accessing hypertension care from the patient perspective.
2 | METHODS
| Study setting
The study was conducted from June to December 2017 in two sites in Kenya (Kilifi and Bungoma counties) purposively selected to reflect a diverse set of demographic, socio-economic, and geographical settings. Kilifi is located on the coast of Kenya, and a high burden of stroke and heart failure has been described in this area. 24 The population in Kilifi has been well characterized by data from the health and demographic surveillance system run by the KEMRI Wellcome Trust Research Programme. 25 The Webuye Health and Demographic Surveillance System run by Moi University is located in Bungoma County in the western region of Kenya. 26 Multiple cardiovascular risk factors have been identified in this area. 27 This was part of a larger study that assessed the health system performance and the capacity for effective coverage of diabetes mellitus and hypertension services at primary care in the context of a devolved health system (KEMRI Scientific Ethics and Review Unit protocol number 3270).
Six public health care facilities were purposively selected in consultation with county health officials to generate a sample of facilities with different workloads, plus the location of the clinics relative to the communities served.
However, due to the nationwide nurses' strike at the time of data collection, 28 data were collected from five facilities unlike the anticipated six facilities in the two counties. In Kilifi, a public hospital and a health centre that provided hypertension treatment were selected while in Webuye, three public hospitals were sampled. For this descriptive analysis, data from all the facilities were pooled.
| Sample size and sampling
The target enrolment was 278 patients for a sample size sufficient to obtain a precise estimate of hypertension patient costs based on the formulae by Kirkwood 29 :
where
is the critical value of the normal distribution at α/2 (for a confidence level of 95%, α is 0.05 and the critical value is 1.96) Z β is the critical value of the normal distribution at β (for a power of 80%, β is 0.2 and the critical value is 0.84) P is the expected true proportion of hypertension in the population in Kenya of 15% (0.15) e is the desired standard size of standard error around the estimated proportion of 6% (+/− 0.06).
Every hypertensive patient receiving treatment and available at participating facilities during data collection was approached to participate in this study. Patients were eligible if they self-reported hypertension diagnosis, had received treatment for a minimum of 6 months after diagnosis, and were more than 18 years of age. Consenting patients were selected based on meeting the eligibility criteria and the order of arrival at the clinic. Respondents were asked to report on their health service use, associated costs, income, and coping mechanisms if they undertook any of the following to meet hypertension care costs: borrowing (having taken a loan), selling household items or assets (eg, livestock), and use of savings.
| Measuring patient costs
Interviews were conducted using a structured questionnaire. Three trained interviewers collected the data. Interviews were conducted primarily in Kiswahili, with local languages (Giriama and Bukusu in Kilifi and Bungoma, respectively) used to clarify questions where necessary. Respondents were asked about costs incurred for different care seeking episodes described in Table 1 .
To annuitize sick visit costs, we summed up costs incurred during current care visit and any reported outpatient visit costs that occurred due to hypertension in the last 4 weeks and then multiplied by 13 (assuming there are 52 weeks in a year). On the other hand, to annuitize costs in other care seeking episodes described in Table 1, reported costs were multiplied by the number of visits, ie, weekly, monthly, or quarterly for each episode. Furthermore, any inpatient admission costs in the last 1 year was also collected. Overall hypertension care costs for all care seeking episodes were calculated by summing up the annual costs in each care seeking episode.
For each of the care seeking episode, two broad costs categories were estimated: direct OOP costs and indirect (productivity losses) costs for both patients and their caregivers. Direct health care costs included any charges levied for medicines and user fees, ie, registration, consultation, and laboratory services. Direct non-health care costs included transport costs to and from a health provider and any costs associated with food and accommodation while seeking care. For this descriptive analysis, OOP costs were defined as the sum of direct health care and direct nonhealth care costs. Analysis was restricted to patients who reported any OOP costs for each care seeking episode.
Indirect costs were estimated based on the total hours lost while seeking care as well as the cost of illnessrelated to lost home productivity for both patients and their caregivers, assuming that these hours would have been used for productive activity in the absence of hypertension. 30 Income lost due to hypertension illness was therefore estimated by multiplying the estimated number of lost production hours due to hypertension by the official minimum wage (US$ 84 per month) in the agricultural sector in 2017 given the main economic activities in our study sites. 31 We assumed an average workday of 8 hours per day and 22 working days per month. Caregivers' lost home productivity was also estimated by multiplying the total number of hours spent by caregivers caring for the patient by the official minimum wage rate.
Income was estimated by asking detailed questions about income categories, including patient income, income for household members, welfare payments, and government assistance. As a measure of financial risk protection, we compared total direct costs incurred against annual household income and total direct costs excluding transport costs and defined costs as catastrophic if they exceeded 10% of household income. 32 
| Data management and analysis
Data were double-entered by two different individuals to enhance data quality. The two data sets were compared to eliminate data entry errors. Consistency and range checks were used to ensure completeness of data. Data were 3 | RESULTS
| Participants characteristics and health services utilisation
In total, 212 individuals were interviewed, 114 (54%) from Kilifi. Less than half of the sampled patients had secondary level education, were formally employed, or were subscribed to a health insurance scheme (Table 2 ). More than 80% of the patients were diagnosed with hypertension at a public facility and had been on treatment for at least 1 year ( (Table 3) . 
| Inpatient costs
The median number of hypertension-related admissions the year preceding data collection was one with each inpatient admission lasting a median of four days (IQR, 2-8). Of the total direct costs, user charges-especially during an inpatient admission-were a substantial cost compared with other care seeking episodes, with respondents spending an average of US$ 50.8 per annum. This was followed by food and/or accommodation costs (mean annual cost, US$ 28.3; 95% CI, 3.3-53.3) ( Table 3) . Not surprisingly, indirect costs (mean annual cost, US$ 67.2; 95% CI, 37.3-97.1) for an inpatient admission were high compared with direct costs.
| Medicine collection costs
Most patients incurred costs on monotherapy or two-drug regimens at the time of interview ( Table 4 ). On the other hand, slightly more than half (57.1%) of the patients reported obtaining their routine medicines from a public hospital (Figure 1 ). Medicines accounted for 75.2% of total OOP costs during a medicine collection visit while transport and food accounted for 20.7% and 4.1%, respectively (Table 3 ).
| Diagnostic/laboratory test costs
The main routine diagnostic test for hypertensive patients was blood pressure and weight (mean annual cost, US$ 
| Scheduled clinic appointment costs
Half (52.8%) of the respondents attended their routine clinics monthly. The highest direct cost category during scheduled clinic appointments was medicines accounting for 45.8% of total OOP costs followed by transport (34%), user charges (17.9%), and food (2.3%) ( Table 3) . 16.7%, 2.2%, and 0.3% of total direct costs, respectively ( Table 3 ). The overall mean indirect annual costs due to hypertension care seeking was US$ 171.7 (95% CI, 152.8-190.5).
| Impact on household income and coping strategies
Costs for hypertension services were catastrophic for more than half (59%; 95% CI, 52.2-65.4) of the households if all direct costs were considered. Alternatively, 43.3% (95% CI, 36.8-50.2) of households experienced catastrophe if transport costs were excluded. Among respondents experiencing catastrophic costs, the poorest group of patients incurred higher direct costs with fewer resources to pay for it ( Figure 2 ). The study found that most of the patients were unable to pay for hypertension treatment from their existing income sources and had to rely on savings (43.9%), borrowing from family/friends (25.1%), or sale of assets (31%), of which 33.3% was livestock. None of the hypertension patients reported receiving reimbursement for OOP costs incurred from either an insurance company or employer when seeking care for hypertension.
FIGURE 1 Source of hypertension medicines

FIGURE 2
Relationship between catastrophic costs and socio-economic status (Social-economic status is represented by wealth quintiles: Quintile 1 represents the lowest socio-economic group, while 5 represents the highest)
| Productivity and social impact of hypertension
Patients were asked to estimate the number of work days they missed in the last 3 months due to hypertension. Of the 212 respondents, 30% reported they missed a median of 17 (IQR, 6-46) working days. Forty-two percent of respondents reported disrupted social life due to hypertension, affecting sexual life (n = 27), job loss (n = 46), divorce (n = 5), and separation from spouse (n = 10).
| DISCUSSION
This study has documented patient costs for adults with hypertension that sought care in five public health care facilities in Kenya. Our findings show that patients cost for hypertension are driven by medicines. This is particularly worrisome given that unaffordability of hypertensive medicines is a likely cause of uncontrolled hypertension. 5, 22, 23, [33] [34] [35] [36] Consequently, this is likely to interfere with continuity and comprehensiveness of care as patients only seek care when they have access to funds. 37, 38 About half (57.7%) of the hypertensive patients reported they obtained their medicines from a public hospital. This suggests the possibility of infrequent antihypertensive drug supply in the sampled facilities. Medicines availability is a major factor influencing health care seeking behaviour. [39] [40] [41] Strategies to strengthen and expand access programmes to improve the availability of medicines for chronic diseases including antihypertensive medicines should be implemented to address such deficiencies. 42, 43 Additionally, health being a devolved function in Kenya, county governments should develop mechanisms to ensure regular supply of antihypertensive medicines in public facilities and more generally improve financial access to these medicines.
Patients reported a median time of 30 minutes to access the clinics either by public means of transport or by walking; the cost of travelling to the medical clinics for different care seeking episodes was found to be a significant driver of patient costs. For instance, while the incidence of catastrophic health care costs was 43.3% (95% CI, 36.8-50.2), it increased to 59.0% (95% CI, 52.2-65.4) when transport costs were included. This could have negative access effects especially on poor patients as high transport costs and long distance to health facilities have been shown to hinder the poor from benefiting in pro-poor health financing reforms in Kenya.
44
A high number of patients (36%) reported a sick visit out of their scheduled clinic appointment. This indicates that poor management of hypertension impacts both the health and the economic burden for patients as evidenced by high costs on transport (mean annual cost, US$ 173.9; 58.0-289.7) and medication (mean annual cost, US$ 140.8; 91.7-189.9). In addition, high user charges seen in all care seeking episodes, particularly during an inpatient admission, are potential barriers to care seeking given that the negative impacts of user charges in low resource settings, which have been well documented. 34, 37, 45 There is substantial variation in patient costs between the inpatient and outpatient care seeking episodes. Inpatient admission costs represent a substantial economic burden.
Patients had to sell their property in order to meet associated costs of hypertension management in keeping with other assessment of the impact of health expenditures on households. 46 The fact that about 36.1% of the Kenyan population live below the national poverty line 47 indicates that patients are unable to meet treatment-related expenditure for hypertension and had to adopt negative coping strategies such as borrowing or relying on family or social networks for assistance. One of the interventions for achieving the UHC goal of financial risk protection being pursued in Kenya and other LMICs is expansion of coverage under prepayment schemes such as social health insurance. 48, 49 Our results show that three quarters of sampled hypertensive patients were not subscribed to any health insurance scheme reflecting coverage levels at a national level in Kenya where 80% of the population are not covered by any health insurance scheme. 17, 19 This is similar to findings made by Kankeu et al 5 in a review of financial burden of NCDs in LMICs. This means that hypertensive patients, especially those belonging to the lower rungs of the income ladder, bear a disproportionately higher burden of OOP, hence making them certain candidates to "medical poverty trap" where poor patients have to cope with the effect of reduced disposable income for other consumptions, which in turn increases poverty. 50 High indirect costs (in terms of waiting time and the resultant productivity hours lost) were reported in this study during care seeking episodes. This is common in public health facilities and has been identified as a major disincentive of seeking care in public facilities among employed hypertensive patients in South Africa. 51 
| Limitations
This study had several limitations. First, the study was not nationally representative as it was carried out in five health facilities in two rural counties. Secondly, the use of an official minimum wage to estimate productivity loss for all patients could have potentially overestimated indirect costs among patients who were unemployed prior to their illness or underestimated indirect costs among those who were employed. 30 Recall bias is a concern in patient cost surveys. The study only focused on OOP costs associated with seeking care and does not include costs associated with those who did not seek care. These costs would be important in giving a comprehensive picture of OOP health care costs associated with hypertension care. These limitations notwithstanding, the data presented are potentially useful as inputs in costing and/or cost-effectiveness models that require patient cost and suggest there are significant OOP costs associated with hypertension management in public facilities in Kenya, which offer a barrier to access to care.
| CONCLUSION
The study demonstrates that hypertension places a considerable economic burden on patients in Kenya. As Kenya reforms its health system to prioritize the attainment of UHC, our results suggest that there is need for interventions to provide financial risk protection to individuals with a chronic disease such as hypertension. Given that medicines are a key cost driver for patient out-of-pocket costs, one approach would be to explicitly include hypertension medicines in the universal health care benefit package that Kenyan citizens are entitled to.
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